The natural remanent magnetizations (NRMs) were measured on a 2G three-axes cryogenic magnetometer located in a magnetically shielded room. A representative set of specimens were selected for stepwise demagnetized by alternating field (AF) demagnetization (n = 33) up to 100 mT in a 2G Automated Degaussing System and by thermal demagnetization (n = 49) up to 700 C in an Schonstedt TSD-1 oven. The decay patterns were displayed in orthogonal projections (Zijderveld, 1967) and line segments were identified. Principal component analysis (Kirschvink, 1980) was performed to identify the components. The mean angular deviation (MAD) angles were less than 15 . The mean direction was calculated using Fisher (1953) statistics. In addition, an impulse magnetizer was used to obtain the acquisition pattern of an isothermal remanent magnetization (IRM). This was followed by thermal decay of three perpendicular IRMs (Lowrie, 1990) with fields of 120 mT, 500 mT and 2500 mT.
(18%, standard deviation = 13.5%) was higher than that in loessite (14%, standard deviation = 13.9%) although the values are similar and the standard deviations overlap.
Thermal demagnetization generally resulted in erratic decay but a characteristic remanent magnetization (ChRM) with southeasterly declinations and shallow inclinations could be identified after removal of a generally poorly defined viscous remanent magnetization (VRM) at temperatures below 300 C (Figure 1 ). The ChRM was isolated in about two thirds of the specimens (32/49) although many of the mean angular deviation (MAD) values were generally high (>10°). The magnetization in those specimens without the ChRM exhibits erratic decay and linear components could not be isolated although most of the directions had southeasterly declinations. In most specimens with the ChRM, the decay had a thermally discrete pattern although a few had a more gradual, thermally-distributed unblocking temperature pattern. There are no obvious differences in the decay patterns of loessites and paleosols. The mean direction for ChRM is declination 162.2 , inclination -15.5 (n/n o = 32/49, 95 = 6.6 , k = 16.0). The pole position for the ChRM (45 N, and 117 E) falls near the late Paleozoic part of the apparent polar wander path.
Acquisition curves of IRMs for samples from the Maroon Formation show a rapid rise by 100 mT and then a more gradual rise up to 2500 mT (Figure 2a ). This suggests that a lowcoercivity phase is present but that the remanence is dominated by a high-coercivity phase.
Subsequent stepwise thermal demagnetization of a tri-axial IRM (Lowrie, 1990) provides only limited information about the magnetite mineralogy. The high coercivity components decay gradually up to about 650-670 °C where the remaining IRM decays abruptly, suggesting that the remanence is dominated by hematite (Figure 2b ) although maghemite could also be present. The intermediate and low-coercivity components decay below 400 °C but then generally show irregular behavior (Figure 2b ) which may indicate creation of new phases during heating.
Because of the irregular behavior we can not definitely conclude that magnetite is present based on the decay curves. The shape of the acquisition curves for paleosol and loessite samples are similar.
The ChRM is interpreted to reside in hematite. A component residing in magnetite could not be isolated. The late Permian pole position for the ChRM is younger than the inferred age for the Maroon Formation loessite (Early Permian), which suggests that the ChRM is secondary.
Although it is difficult to determine if the ChRM is primary or secondary without field tests (e.g., conglomerate test), based on the pole position and the presence of abundant authigenic hematite in the rocks, the ChRM is interpreted to be an early chemical remanent magnetization (CRM) residing in hematite similar to that found in some other red beds (e.g., Butler, 1992 
